
473  www.the-jcen.orgCopyright © 2023 by KSCVS and KoNES

Journal of 
Cerebrovascular and 
Endovascular 
Neurosurgery

J Cerebrovasc Endovasc Neurosurg.
2023 December;25(4):473-474
Received: 7 April 2023 
Revised: 18 May 2023
Accepted: 18 May 2023

Correspondence to  
David C. Lauzier
Department of Neurological Surgery,  
Washington University School of Medicine,  
510 S. Kingshighway Boulevard, St. Louis, 
Missouri 63110, USA

Tel +1-828-578-9926 
Fax +1-314-362-2107
E-mail dlauzier@wustl.edu

ORCID https://orcid.org/0000-0003-2825-3360

Letters to the Editor

Complications and risk factors after 
digital subtraction angiography: 
1-year single-center study
David C. Lauzier, Alexander P. Conway 
Department of Neurological Surgery, Washington University School of Medicine, St. Louis, USA

This is an Open Access article distributed 
under the terms of the Creative Commons 
Attribution Non-Commercial License 
(http://creativecommons.org/licenses/
by-nc/4.0/) which permits unrestricted 
non-commercial use, distribution, and 
reproduction in any medium, provided the 
original work is properly cited.

Journal of Cerebrovascular and Endovascular Neurosurgery
pISSN 2234-8565, eISSN 2287-3139, https://doi.org/10.7461/jcen.2023.E2023.04.008

TO THE EDITOR

We read with great interest the outstanding recent work entitled “Complications 
and risk factors after digital subtraction angiography: 1-year single-center study” 
published by Nam et al.4) Non-invasive imaging modalities have replaced catheter 
based digital subtraction angiography (DSA) for many clinical indications, but DSA 
remains necessary for optimal preoperative planning of cerebral vascular patholo-
gies, and serves as a key component of standardized follow-up protocols employed 
for certain diseases.6) Though the benefits of the dynamic nature of this imaging 
modality and its superior spatial resolution are useful for neurosurgeons and neuro-
interventionalists alike, a small but noteworthy number of DSA examinations lead to 
devastating complications.2)3) The conclusion regarding DSA carrying a noteworthy 
risk of clinical complications reached by Nam et al. is appropriate and timely given 
the frequent use of this modality. We firmly agree with their principal conclusion, 
and believe their risk factor analysis warrants additional discussion in the context of 
various subgroups, indications, and clinical scenarios.4)

In their cohort that includes both adults and children, the authors find that longer 
procedures and the presence of malignancy are predictors of neurological complications, 
while longer procedures, anticoagulant therapy, femoral access, alcohol use, and male 
sex are predictors of access site complications. The overall complication rate was 5%, 
while neurological complications occurred in approximately 1% of cases. These compli-
cation rates are in line with findings reported in the adult and pediatric literature alike.2)3)

Neurological complications, whether hemorrhagic or ischemic in nature, are the 
most dreaded complication associated with DSA. The 1% rate of neurologic compli-
cations found by Nam et al. is lower than the historic rate cited in the largest series to 
date of 2.6%, perhaps reflecting improved techniques and technologies implemented 
in modern DSA.2) In our center’s experience, which was focused specifically on pedi-
atric DSA, 0.2% of patients had permanent neurological deficit, reflecting one child 
who had a stroke after microwire-induced injury during the procedure.3) This lower 
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rather than a radical shift.
One area that the authors did not discuss is intraop-

erative angiography. This is routinely utilized by some 
centers, but is falling out of favors at others. It would be 
interesting if the authors have the data on intraopera-
tive angiography safety given the changed conditions in 
which the angiographer must perform the study. It also 
must be considered that certain complications would 
not be distinguishable between surgery-induced and 
DSA-induced.

We congratulate the authors on their strong series. We 
hope that future work in this area considers points made 
in this article as we all collaborate to make DSA safer 
and more efficacious for our patients. 
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rate may reflect the lower burden of vascular comor-
bidities that may promote procedure-related throm-
boembolism. Importantly, this particular patient was 
severely affected by their stroke, and given their young 
age, experienced many disability years as a consequence. 
Therefore, we agree strongly with Nam et al.’s conclusion 
regarding neurological complications across all patient 
groups. Interestingly in our pediatric experience, we 
found that female patients experienced complications at 
a higher rate, contradicting the finding of male patients 
experiencing access site complications at a higher rate 
in the present cohort. Nam et al. postulate that this may 
be due to men who are more likely to drink being more 
active following procedures. An analogous mechanism 
for our findings in pediatric female patients remains 
elusive. 

Another essential finding in the present work is the 
higher rate of wound complications in patients that 
underwent trans-femoral access for their DSA study. 
There has been a recent push towards transradial 
access for diagnostic and interventional procedures 
due to easier access site control.1)5) In line with Sun et 
al. identifying procedures lasting over 15 minutes as 
associated with more complications, the mean time for 
a four-vessel DSA with transradial access is 12 minutes, 
suggesting that such a practice is technically feasible.1) 
While these findings are promising, we believe this 
should be implemented cautiously rather than imple-
mented in all patients. First, patient selection may have 
influenced studies that have suggested that transradial 
access is superior to femoral access. Secondly, transra-
dial access carries its own set of unique complications. 
The radial artery has an elevated concentration of 
alpha-1 receptors, leading to an increased risk of vaso-
spasm during the procedure, increasing both technical 
difficulty and complication risk.5) To reduce the likeli-
hood of radial artery vasospasm, intra-arterial cocktails 
comprising heparin, nitroglycerin, and verapamil may 
be administered.5) In more severe cases, complications 
such as radial perforation, occlusion, pseudoaneu-
rysm, or arteriovenous fistula may occur. Therefore, 
we support a gradual implementation of this technique 


